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ABSTRACT 
Introduction 
Homicide-followed-by-suicide or homicide-suicides were examined to understand the dynamics 
of acting outwardly and inwardly violent in a single incident. The purpose of this study was to 
identify if specific circumstances had an association with the number of victims per homicide-
suicide incident. This study addresses an important public health issue by encouraging an 
accurate viewpoint of homicide-suicide in order to properly program prevention efforts. 
Methods 
Using the restricted access data (RAD) from 17 National Violent Death Reporting System 
(NVDRS) states, we characterized 1904 homicide-suicide incidents through qualitative and 
quantitative analysis based on victim and suspect demographic information, method of injury, 
and circumstantial information. Linear and logistic regression modeling was utilized to better 
understand the association with the victim count and the number of circumstances per incident as 
well as type of circumstance in a homicide-suicide incident.  
Results 
Suspects were predominantly white, male, and 35-54 years of age, with the main method of 
injury being a firearm. We also identified ratios of victim to suspect sex and race in an incident. 
Female victim to male suspect made up the majority of homicide-suicide incidents (N=1568, 
67.8%). Similar to sex, we identified ratios of victim to suspect race and found that most 
incidents occurred when the victim and suspect shared the same race. For every circumstance of 
family violence, an increase in the number of victims per incident can be expected. The odds of a 
single homicide-single suicide (two total victims) were greatest when family violence preceded 
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or was a part of the incident while the odds of a mass fatality (four or more total victims per 
incident) were greatest when the victim and suspect had some type of relationship.  
Conclusion 
This study provides insight into understanding homicide-suicide. The number of circumstances 
per incident did not have a significant relationship to the number of victims per incident; 
however, specific circumstances, like family violence and having a relationship between victim 
and suspect, did prove to be statistically significantly related to the number of victims per 
incident. As these homicide-suicide incidents do occur rarely, it is important to understand mass 
fatality in a homicide-suicide incident as an event that is not typically consistent with random 
acts of violence, even though this is overstated in the media. The results from this study show 
that there are enough distinctions between homicide-suicide, suicide only, and homicide only 
incidents that prevention efforts should be approached differently. Numbers do matter in 
homicide-suicide incidents and further research is warranted to better prepare, prevent, and 
respond to homicide-suicide incidents in the United States.  
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INTRODUCTION 
The National Violent Death Reporting System (NVDRS) was created by the Centers for 
Disease Control and Prevention (CDC) in 2003.1 The system provides researchers with high 
quality surveillance data of violent death of 32 states in the United States (U.S.); useful for 
prevention of all types of violent death.1,2 Upon its inception, the designers of the NDVRS had 
four primary goals: (1) the system had to be more timely than existing systems if it was to 
identify current risk factors and give useful feedback for the evaluation of new policies; (2) the 
system must characterize perpetrators, especially including information about their relationship 
to the victim; (3) the system must characterize incidents of violence to better understand the 
roots of interpersonal violence; and (4) the system would provide more information describing 
who, what, where, and when in regard to violent death in comparison to the very brief death 
certificates that have been originally used.2 By providing accurate, timely, and comprehensive 
surveillance data, the NVDRS is a unique data collection tool and a centralized repository of 
information.3  
The surveillance system captures data from multiple sources including state and local 
coroner and medical examiner reports, law enforcement, crime laboratories, and vital statistics 
records.1 Source documents are linked together into one incident for deaths that occur within 24 
hours of each other and are considered part of the same incident.4 Types of incidents that can be 
linked within the NVDRS include “two or more related homicides (including legal intervention 
deaths) when the fatal injuries were inflicted less than 24 hours apart, two or more related 
suicides or deaths of undetermined intent when the fatal injuries were inflicted <24 hours apart, 
and a homicide followed by a suicide when both fatal injuries were inflicted <24 hours apart.”4 
Homicide-followed-by-suicide (from this point forward referred to as “homicide-suicide”) 
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incidents were examined and analyzed to better understand the dynamics of incidents and why an 
individual would act outwardly and inwardly violent in a single incident.  
 Homicide-suicide is defined as a two-stage sequential act in which a person kills one or 
more individuals then dies by suicide shortly after.5 Some homicide-suicide incidents involving 
mass fatality have been inappropriately sensationalized by the media as being representative of 
typical homicide-suicides; victims are unrelated to the perpetrator. Two examples are the 2007 
campus shooting at Virginia Tech and the 1999 incident at Columbine High School.5 However, 
most homicide-suicide incidents possess the following characteristics: (1) most offenders are 
men who kill their female intimate partner and sometimes their children,5,6,7,8 (2) firearms are 
utilized as the main method of injury, 5,6,7,8 and (3) the majority (>85%) of homicide-suicide 
perpetrators are not suspected of being in a depressed mood.5 Another type is an altruistic or 
mercy killing, when the suspect commits the violent act with the belief that he or she is relieving 
the victim from some form of suffering, but these cases only make up a small proportion of 
homicide-suicide incidents.5 
Data from the NVDRS have been used by researchers to provide basic circumstantial 
information regarding violent death, like homicide-suicide, yet there is still a lack of 
understanding about an increasing number of circumstances as well as types of circumstances 
and the association with the number of victims in a homicide-suicide incident. The narratives 
from the NVDRS include consolidated information and generally give a more comprehensive 
story from investigators. By creating a thorough and consistent coding schema, these narratives 
were thematically analyzed for interpretation.  
Most of these incidents are single homicide followed by suicide (two total victims) rather 
than a multiple homicide followed by suicide (three or more total victims); however, the 
 8 
incidents where more than one homicide takes place receive the most attention from the media 
likely because it is a more devastating, traumatic event. The purpose of this study is to identify 
precipitating circumstances as well as distinguish the type of relationship, in combination with 
circumstances, and the number of victims per homicide-suicide incident to gain better 
understanding of these events and thereby properly program prevention efforts. 
Using the Restricted Access Data set (RAD), which includes data from 17 NVDRS 
states, homicide-suicide incidents from 2003 to 2012, were analyzed. Abstractor coded 
dichotomous variables were included, but the narrative field was the focus for this qualitative 
study. A coding schema was created based on themes and patterns identified while reading the 
narratives within the NVDRS data set. Specific characteristics and events were coded to identify 
if they took place in relation to the homicide-suicide. Many other qualitative studies have 
followed a similar methodology with this surveillance system which has proved effective.9 
This project is important to public health to not only to provide an enhanced 
understanding of homicide-suicide incidents in the U.S., but also to identify risk factors leading 
to homicide-suicide in order to provide effective and specific prevention programs. If more 
circumstances are related to an increased number of victims, it is important to disseminate this 
information so that points of engagement can be identified where a level of risk for homicide-
suicide might be detected and assessed.10 Points of engagement are places for interaction with 
potential victims and could include the school system, the court system, the criminal justice 
system, social services, and hospitals and primary care facilities. It is important to study risk 
factors or preceding circumstances leading to homicide-suicide. It may be necessary to target 
prevention efforts specific to homicide-suicide rather than relying on current suicide and 
homicide prevention programs, as these acts of violence are different. Finally, firearms are the 
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major method of injury in homicide-suicide incidents. This may further support gun violence 
prevention efforts in the U.S. 
LITERATURE REVIEW 
The purpose of this review is to generate an understanding of violent death in the U.S., 
specifically in homicide followed by suicide events. With the increasing media attention and 
sensationalism of violence, violent death remains and continues to grow as a public health 
problem. The literature referenced in this review was collected using the PubMed search engine. 
Keywords like “homicide followed by suicide” and “National Violent Death Reporting System” 
were used. 
Characteristics of homicide 
Homicide is the sixteenth leading cause of death for Americans.4 Death by homicide 
disproportionately effects the young, as the third leading cause of death for ages 1-4 years and 
15-34 years, the fourth leading cause of death for ages 5-9 years, and the fifth leading cause of 
death for ages 10-14 years and 35-44 years.4,11 It is also the leading cause of death for 15-34 
year-old black males.4 Homicide is predominantly seen in males, 15-44 years of age, and in non-
Hispanic black males.4 Homicides are typically preceded by an argument or interpersonal 
conflict, occurring in conjunction with another crime, or related to intimate partner violence, 
especially for females.4 
Homicide is defined by the CDC as “a death resulting from the use of physical force or 
power against another person, group, or community when a preponderance of evidence indicates 
that the use of force was intentional.”4 Homicides also include “arson with no intent to injure a 
person, a stabbing incident with intent unspecified, and acts of terrorism” and exclude “vehicular 
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homicide without intent to injure, unintentional firearm deaths, combat deaths or act of war, and 
deaths of unborn fetuses.”4 
Characteristics of suicide 
 Suicide is the tenth leading cause of death for Americans.4 It disproportionately occurs in 
the young and middle-aged. It is the second leading cause of death for ages 15-34, the third 
leading cause of death for ages 10-14 years and fourth leading cause of death for ages 35-44 
years.4,11 Death by suicide is seen predominantly in males, non-Hispanic whites, American 
Indian/Alaskan Natives, persons aged 45-64 years, and males aged 75 years or older.4 
Precipitating circumstances leading to suicide are most often mental health problem, intimate 
partner problems, physical health problem or a defined crisis in the previous or upcoming two 
weeks.4 
Suicide is “a death resulting from the use of force against oneself when a preponderance 
of evidence indicates that the use of force was intentional.”4 Suicides also include “deaths of 
persons who intended only to injure rather than kill themselves, deaths associated with risk-
taking behavior without clear intent to inflict fatal self-injury but associated with high risk for 
death, and suicide involving another person providing only passive assistance to the decedent” 
and exclude “deaths caused by chronic or acute substance abuse without the intent to die or death 
attributed to autoerotic behavior.”4  
Characteristics of homicide-suicide 
Homicide-suicide is defined as an incident in which a person kills one or more 
individuals and then dies by suicide soon after.5 Homicide-suicide is also referred to as 
“extended-suicide,” “murder-suicide,” or “dyadic death.”12,13 Classifications of homicide-suicide 
include “uxoricide-suicide or the killing of an intimate partner (usually by males) and subsequent 
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killing of oneself, filicide-suicide which occurs when a perpetrator kills her children and then 
self (usually women), familicide-suicide represents an overlap between uxoricide-suicide and 
filicide-suicide (i.e., the killing of both spouse and child(ren) (usually by men), extrafamilial 
homicide-suicide involving homicide victims outside the family, and the killing of other family 
members followed by suicide or homicide-suicides in which first- to third-degree family 
members are killed but not those in the above classifications.”14 The last classification can 
include “parricide or the killing of one’s parents followed by a suicide and siblicide or the killing 
of one’s sibling followed by a suicide.”14 
Intimate partner homicide has the “highest incidence of homicide-suicide of any type of 
homicide.”15 A 1997 study concluded that the principle source of double murder in homicide-
suicide “stems from the perpetrator’s inability to live with or without the victim.”15 The authors 
argued that the act of homicide “overcomes a sense of helplessness” and the act of suicide results 
from “ensuing guilt.”15 
Homicide is when a person acts outwardly violent while suicide is when a person acts 
inwardly violent. Authors of violence theory claim that “the idea that violence against others and 
violence against the self are ‘different expressions of the same phenomenon’” while empirical 
research has “demonstrated that interpersonal violence and suicide share a common set of risk 
and protective factors from several spheres of influence.”16  
Homicide-suicide in the United States vs. other countries 
Rates of homicide-suicide vary from country to country. Homicide-suicide rates range 
from 0.05 per 100,000 in the Netherlands, 0.06 per 100,000 in England and Wales, 0.09 per 
100,000 in Switzerland, 0.16 per 100,000 in Finland, and 0.22 in the United States.13 Firearm use 
in homicide-suicide incidents differs among different geographic locations as well.13,17  
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A meta-analysis of multiple studies provided a comprehensive picture of the proportion 
of firearm use in homicide-suicide events in different regions (see above figure).13 It is important 
to note that the percentage of firearm-related homicide-suicide was highest in the U.S., 
Switzerland, South Africa, followed by Australia, Canada, The Netherlands, England, and 
Wales.13 
Comparing homicide-suicide to homicide and suicide 
 There are conflicting studies where homicide-suicides are shown to more closely 
resemble homicidal actions, with the perpetrator dying by suicide “perhaps out of remorse” and 
conversely resemble suicide as the suicide is “extended to intimate relations.”13 Yet, many 
researchers claim that homicide-suicide incidents are distinct from homicides and suicides based 
on the characteristics associated with homicide-suicides.5-8 
The mean age of perpetrators in homicide-suicide incidents is consistently higher than 
that of homicide perpetrators.13 Perpetrators of homicide-suicide, being mostly men, are more 
likely to be married or separated to their victims than perpetrators of homicides.13,16,18 Victims of 
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homicide-suicide are most often female.16 Feminist theories show that homicide-suicides 
represent a form of “hegemonic masculinity, where the violent act is an extreme way of 
controlling female sexual partners and descendants.”13 Men as offenders in homicide-suicides 
have been noted to represent “male proprietariness.”13 When females are perpetrators in 
homicide-suicides, the victims are typically children.13 These events are sometimes referred to as 
“female proprietariness.”13 One study found that alcohol use, a history of domestic violence or 
unemployment of the perpetrator is less prevalent in homicide-suicides compared to single 
homicide or suicide perpetrators.13,16 Interpersonal circumstances or crises precipitate homicide-
suicide more often than in suicide.16 A history of attempted suicide is less common in homicide-
suicide than in suicide.13 
Firearm use has been shown to be more prevalent among homicide-suicides than among 
single homicide or suicide events.13 The literature provides a “strong correlation between the 
proportion of homicide-suicides involving firearms and the proportion of households owning at 
least one firearm.”13  
Acting impulsively is more common with homicides while homicide-suicides and 
suicides are incidents typically “contemplated and planned in advance.”13  
METHODS 
Study Design/Study Population 
 Using 2003-2012 NVDRS data, 1904 homicide-suicide incidents were identified. 
Information on deceased persons (including the suspects of the homicide-suicide incident), 
mechanisms of injury, and other details of the incident were collected.19 NVDRS began 
collecting statewide data in 2003 in seven states including Alaska, Maryland, Massachusetts, 
New Jersey, Oregon, South Carolina, and Virginia.5 In 2004, six states were added: Colorado, 
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Georgia, North Carolina, Oklahoma, Rhode Island, and Wisconsin. Three additional states, 
Kentucky, New Mexico, and Utah, were added in 2005.5 Ohio is also included in this data set as 
it was added in 2009. From 2003-2012, these seventeen states (accounting for 30.1% of the U.S. 
population4) were included in our analyses.  
Data Source 
 Abstractors combine violent death information from multiple sources including the state 
and local coroner and medical examiner reports, law enforcement, crime laboratories, and vital 
statistics records.1 A violent death is defined as “a death resulting from the intentional use of 
physical force or power, against oneself, another person, or a group or community.”4 Violent 
deaths in the NVDRS include homicides, suicides, legal intervention deaths, unintentional 
firearm deaths, and deaths of undetermined intent.5 Information from each death is collated to 
link deaths that are related (e.g., homicide-followed-by-suicide) from a single incident.4 This 
allows for a comprehensive analysis of multiple victims in a single violent event. Data from each 
state are collected through state health departments or subcontracted entities.5 They are coded by 
trained abstractors.5 
There are both dichotomous fields and narratives where the investigator details the 
circumstances precipitating the death. There are over 740 dichotomous or classified fields that 
provide additional data elements to the narrative fields in the database.3 Even though basic 
demographic information like age, sex, and race were coded from the narratives, these variables 
were also identified by the classified field. The injury state variable was another classified 
variable that was used. In regard to geography, the injury state variable was more accurate as the 
incident occurred in the identified state rather than death state where the injured person may have 
been transported after the incident and later died at a different location.  
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Two separate narratives were reviewed from coroner/medical examiner (CME) reports 
and law enforcement (LE) reports, respectively, by the abstractors.5 NVDRS abstractors at the 
state level collect data from these sources and add the information to the data set.20 To evaluate 
data quality, all cases entered into the NVDRS are reviewed for accuracy and adherence to the 
NVDRS coding manual.5,21 The NVDRS coding manual provides direction for abstractors among 
all states to use uniform protocols for defining different manners of death and additional data 
elements.2,21 The CDC provides regular training programs for abstractors and facilitates 
standardized quality measures to be calculated by every state.4 
Case Finding 
 Homicide and suicide incidents, between 2003 and 2012, were identified by manner of 
death assigned by abstractors. Manner of death was identified based on the reports provided for 
each incident and by use of the International Classification of Diseases, tenth revision codes 
listed on the death certificates (ICD-10).5,19 Homicide-suicide incidents were defined as suicide 
incidents in which the suspect committed at least one homicide within one calendar day prior to 
his or her death by suicide.5 The person-type variable was also used to identify the appropriate 
victims within a linked homicide-suicide incident.21,22 Person type identifies a suspect, victim, 
and both a suspect and a victim within the same incident. Those that are considered both a victim 
and a suspect are “victims of homicide, suicide or legal intervention, who also killed someone 
else in the incident.”22 This person type helped to quickly filter out the homicide-suicide 
incidents within the data set.22 Potential cases were identified using manner of death, person 
type, and incident number, not free-text searches from the narratives.20 We identified 1904 
homicide-suicide incidents over the ten-year time period. Our final analysis included 1904 
homicide-suicide incidents, 2314 victims and 1907 victim/suspects or suspects. 
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Variables 
The NVDRS data set includes manner of death, mechanism of injury, toxicology 
findings, circumstances preceding injury, whether the decedent was a victim or both a suspect 
and a victim, information about suspects, incident, and type of incident.4 Demographic 
information and circumstances preceding the injury were coded based on the CME and LE 
narratives. These narratives, at a minimum, include information about (a) the number of victims, 
suspects, and victim/suspects described in the source document; (b) who was injured by whom; 
(c) the relationship between victim and suspect if the injury was not self-inflicted; (d) where the 
injury occurred (or the victim was found); (e) additional detail on all precipitating circumstances 
quantitatively coded in NVDRS; (f) sex and age of person(s) involved; and (g) weapon(s) 
involved.8 These narratives provide the description of events in relation to the incident.22 
Without these narratives, some studies have been unable to effectively determine the incident to 
be homicide-suicide.22 A coding schema was created based on themes and patterns identified 
while reading the narratives within the NVDRS data set and listing whether specific 
circumstances and events took place related to the homicide-suicide. Using thematic analysis, 
narratives were organized into a standardized format allowing for inferences of conditions and 
meanings of narratives.23 After reading both of the narratives of each case, a 0 or 1 is assigned to 
each variable (condition or event that took place before, during, or after the violent death) 
indicating whether that event took place or did not, respectively, allowing for thematic analysis 
and interpretation.24 The variables that were created were based on demographics of the victims 
and suspects as well as specific precipitating circumstances including mechanism of injury and 
weapon used, drug involvement the day of the incident, history of drug use, relational or stranger 
relationship between victim and suspect, gang related violence, parent/child violence, history of 
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domestic violence/marital issues/intimate partner argument, mercy killing, history of medical 
problems, history of mental illness/depression/anxiety/suicidal ideations, history of financial 
problem/job instability, warning of the incident beforehand, whether the incident occurred at the 
resident or not, police involvement, previous arrest or criminal record, suicide note present, and 
mention in the media. Details on the criteria of these circumstances are described in the coding 
schema in the appendix.5 
Statistical Analysis 
 Descriptive statistics (e.g., number, percent, and rate) were used to characterize the 
victims, suspects, and incident. Simple linear regression and logistic regression was used to 
determine if there was an association with the number of circumstances per incident and the 
victim count in a homicide-suicide incident. Victim and suspect age, sex and race were then 
added to the simple regression model in order to determine if there was a homogeneity in 
perpetrators of homicide-suicide. Types of circumstances were also analyzed using a multiple 
linear regression model. Two logistic regression models were performed (1) type of 
circumstances were modeled based on the outcome of single homicide followed by suicide and 
multiple homicide followed by suicide and (2) type of circumstances were modeled based on 
mass fatality (4 or more victims in one incident9,25) or what is not considered as a mass fatality 
(less than 3 victims in one incident). For all analytic comparisons, the chi-square statistic was 
used. Observed differences in these comparisons were deemed to be significant at the p < 0.05 
level.5 
RESULTS 
The final dataset contained 1904 incidents, 2314 victims and 1907 suspects, totaling to 
4221 deaths by homicide-suicide. Three of the incidents had two suspects. Most incidents had 
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only two total victims, one victim and one suspect (N=1656, 87.0%). Three total victims per 
incident occurred 9% of the time (N=171) and the remaining number of victims per incident was 
3.8% (N=77). 
 Demographic information of homicide-suicide victims and suspects are shown in Table 1. 
Most of the victims were 25-44 years old (38.1%), female (70.9%), and white (72.3%). Other 
age groups including the >60 years of age (15.2%) and 45-54 years of age (14.6%) were also 
likely to be victims of a homicide-suicide incident. Most of the suspects were 35-54 years old 
(45.4%), predominantly male (92.7%), and white (68.9%).  
We identified ratios of victim to suspect sex and race in an incident. Female victim to 
male suspect made up the majority of homicide-suicide incidents (N=1568, 67.8%). Male victim 
to male suspect made up 23.6% (N=546). Male victim to female suspect followed with 4.67% 
(N=108) while female victim to female suspect comprised 2.5% (N=58). Refer to Table 2 for 
victim to suspect ratios of sex. 
The highest ratios of race were seen when the victim and suspect shared the same race. 
For example, a white victim and a white suspect were the most common combination, 
representing 1488 homicide-suicide incidents, more than any other white to non-white 
combination of victim to suspect. This was also the same for every other race in the data set. 
Refer to Table 3 for victim to suspect ratios of race. 
 Characteristics of homicide-suicide incidents are shown in Table 4. Firearms were the 
main method of injury (88.6%), followed by sharp instrument (8.3%) and 
hanging/strangulation/suffocation (6.4%). We analyzed the weapon choices when more than one 
weapon was used as the method of injury. Only 57 of the homicide-suicide incidents utilized two 
weapons during an incident. Two different firearms were used in 26 incidents (45.6%). Other 
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combinations of weapon types included a firearm and a sharp instrument in two incidents, 
poisoning and fire or burns in seven incidents (not in any weapon order), and hanging, 
strangulation, suffocation and sharp instrument in three incidents (not in any weapon order). The 
method of injury combinations showing the first and second weapon used are shown in Table 5. 
 Information about incidents by injury and death state were analyzed. Rates were 
calculated using the 2010 Census Data for total population of each state.26 Alaska (0.35 per 
100,000) and Oklahoma (0.34 per 100,000) had the highest rates of homicide-suicide. Ohio (0.04 
per 100,000) and Rhode Island (0.08 per 100,000) had the lowest rates of homicide-suicide. 
These rates are depicted in Table 6 and Map 1.   
 Homicide only and suicide only rates were calculated using the CDC Wonder online 
database and 2010 Census Data to provide a comparison for the seventeen states over the ten-
year time frame.26,27 These rates are depicted in Table 6b and Maps 2 and 3. 
The most commonly found circumstances in the incidents were intimate partner violence 
(72.1%), mental health problem (24.8%), criminal problem (24.3%) and a drug and alcohol use 
problem (23.9%). Nine times out of ten the suspect had some type of relationship with the victim 
whether it was romantic, familial, coworker/colleague, neighbor, roommate, or acquaintance. 
Gang-like incidents (0.4%) only occurred seven times in the data set. The number of 
circumstances per incident gradually increased to three circumstances then steadily decreased. It 
was most common for three circumstances (27.0%) to precede or occur in relation to the 
incident, seen in Table 4. The number of circumstances, however, did not have a significant 
relationship with the number of victims per incident (Pt>t =0.55) in bivariate analysis.  
 Using bivariate analysis, we analyzed the beta coefficients and odds ratios of specific 
circumstances with the outcome of number of victims per incident. For the linear regression 
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analysis, out of the thirteen variables tested on the number of victims per incident, only four 
represented a significant relationship. Family violence had a beta coefficient of 0.55 (Pr>t 
<0.0001) indicating that if family violence is present, the number of victims per incident will 
increase by 0.55. If intimate partner violence (=-0.11, Pr>t=0.02), physical health problem (=-
0.17, Pr>t=0.01) and relational (=-0.26, Pr>t= 0.0008) circumstances were present, an increase 
in victim count would not be expected or there would be an expectation of less victims per 
incident. The linear regression bivariate analysis is found in Table 7. 
For the logistic regression analysis, out of the thirteen variables tested on the number of 
victims per incident, only five were significant. The greatest odds ratio was physical health 
problem (OR=2.63, Pr>ChiSq=0.0003), followed by intimate partner violence (OR=1.43, 
Pr>ChiSq=0.01), number of circumstances (OR=0.90, Pr>ChiSq=0.01), job/money problem 
(OR=0.63, Pr>ChiSq=0.01), and family violence (OR=0.09, Pr>ChiSq=<.0001). Physical health 
problem and intimate partner violence circumstances had greater odds of an increase in victim 
count while number of circumstances, job/money problem, and family violence were indicative 
of no increase in number of victims per incident. Altruistic or mercy killing was removed from 
the logistic regression bivariate analysis since mercy killing always occurred with two total 
victims. Therefore, the odds ratio was not appropriate given the outcome is number of victims 
per incident. The logistic regression bivariate analysis is found in Table 8. 
 Linear regression was utilized to model suspect demographics for the number of victims 
per incident seen in Table 9. Suspects of 15-29 years of age (= 0.16, Pr>t=0.003) and of an 
“other” race (=0.52, Pr>t=<.0001) were associated with a greater number of victims per 
incident. The “other” race category was used to determine multiple races or an unknown race.21 
The variable unknown sex, meaning that the narrative did not explicitly explain the sex of the 
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suspect, was also associated with a greater number of victims per incident (= 0.52, Pr>t=0.02). 
When all three sex variables (female, male, and unknown) were included in the model, they each 
represented an inverse or protective relationship to the increase of victims per incident. 
Therefore, in that model, as the number of victims increases by one victim, we would expect a 
suspect of female sex (=-2.87, Pr>t=0.002), male sex (=-2.85, Pr>t=0.002), and unknown sex 
(=-2.42, Pr>t=0.009) to decrease. Furthermore, when selecting the final model, unknown sex 
was the only identified sex variable to maintain a significant relationship with victim count. 
Circumstances were also analyzed using linear regression. Family violence (=0.58, 
Pr>t<.0001), physical health problem (=-0.14, Pr>t=0.03), and relational circumstances (=-
0.38, Pr>t<.0001) had a significant relationship with the number of victims per incident. While 
holding all other variables constant, for every circumstance of family violence, an increase in the 
number of victims per incident can be expected. While physical health problems and relational 
circumstances would indicate no increase in the number of victims per incident. 
 Logistic regression was used to model types of circumstances on number of victims per 
incident by three categories seen in Table 10. The three categories consisted of two victims per 
incident, which was predominantly seen in this data set (N=1656, 87%), three victims per 
incident (N=171, 9%) and four or more victims per incident, as it is the definition of mass 
fatality (N=77, 4.1%). Six circumstances had a significant relationship with two victims per 
incident. Family violence had the greatest odds ratio (OR=15.79, Pr>ChiSq=<.0001) followed by 
gang-like (OR=6.83, Pr>ChiSq=0.05), intimate partner violence (OR=1.67, Pr>ChiSq=0.01), and 
job/money problem (OR=1.53, Pr>ChiSq=0.04). Physical health problem (OR=0.42, 
Pr>ChiSq=0.003) and relational circumstance (OR=0.22, Pr>ChiSq<0.0001) had less odds of a 
single homicide followed by single suicide to occur. Three circumstances had a significant 
 22 
relationship with three victims per incident. The relational circumstance, where the victim had 
some relation with the suspect, had the greatest odds ratio of 2.64 (Pr>ChiSq=0.002). Gang-like 
(OR=0.15, Pr>ChiSq=0.04) and family violence (OR=0.12, Pr>ChiSq<.0001) had less odds of 
there being two victims and one suspect per incident to occur. Three circumstances were 
significantly related to mass fatality. The relational circumstance had the greatest odds ratio at 
7.39 (Pr>ChiSq=0.0002). Intimate partner violence (OR=0.51, Pr>ChiSq=0.02) and family 
violence (0.04, Pr>ChiSq=<0.0001) followed, having less odds for a mass fatality to occur. As 
seen in the bivariate analysis, the relational circumstance may decrease the odds of having a 
higher victim count, but as seen in the multivariate analysis for mass fatality, it increases the 
odds of homicide-suicide. 
DISCUSSION 
This study was conducted in order to understand the patterns of homicide-suicide 
incidents and the differences with increased number of victims per incident. Basic characteristics 
including demographic, circumstantial, and geographic information was collected. By using 
bivariate analysis circumstantial information was considered with the outcome of number of 
victims per incident. Multivariate regression modeling was used to identify the odds of 
circumstances associated with two victims per incident, three victims per incident, and four or 
more victims per incident. 
 The demographic information was consistent with previous studies evaluating homicide-
suicide.28,5,6,13,14 The victims were typically women (70.0%) that had some kind of relationship 
with the suspect. The suspects of these incidents were older in age than that of homicide 
suspects, 45.4% between the ages of 35-54 years old. These suspects were predominantly male, 
91.9%, and white, 64.6%. One study identified that “masculine gender norms of success, power, 
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and competition; restrictive emotionality; and work and family conflict indirectly influenced 
acquired capability via their relationship with painful and provocative life events” like homicide-
suicide.29 
We analyzed the commonalities of victim to the suspect’s sex and race. Homicide-suicide 
incidents were more likely to occur among people of the same race. This was consistent across 
every race analyzed. Not many studies have identified the violent culture among same race 
populations. However, it is important to recognize that homicide-suicide violent death is not 
occurring often among different racial groups. 
 The method of injury also aligns with previous studies where firearms were the most 
likely weapon of choice. Even in situations where two weapons were used, only fifty-seven 
noted, almost half were with two firearms rather than two other types of weapons or a firearm 
and another weapon. In comparison with other high-income countries, the U.S. has higher rates 
of firearm use in relation to violent death and suffers disproportionately from firearm deaths 
compared to other high-income countries.30 A public health approach to gun violence including 
more sensible policies, improvements of the gun-distribution system, changing social norms, and 
building coalitions that reinforce each other all provide an attempted effort to addressing firearm 
use in the U.S.31 
 The rate of homicide-suicide by states were all very small. However, when identifying 
homicide only rates, suicide only rates and homicide-suicide rates over the same period of time, 
there are noticeable differences. Suicide rates are collectively higher with a total crude rate of 
12.1 per 100,000 compared to homicide rates with a total crude rate of 5.4 per 100,000. Suicide 
rates seem to be higher in the western part of the country, while homicide rates seem to be higher 
in the eastern part of the country. Homicide-suicide rates follow their own pattern as cases are 
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dispersed across the country and not concentrated in one particular area. Considering that the 
rates are much lower in homicide-suicide among the seventeen states, it is more challenging to 
visualize important clustering. Homicide only rates and suicide only rates can be seen in Map 2 
and Map 3. 
 There were a number of unexpected findings in our study. For example, altruistic or 
mercy killings rarely occurred in our data set. This was surprising as we have seen that altruistic 
or mercy killings usually happen in relationships and that these homicide-suicide incidents 
occurred in relationships 92.3% of the time. This finding supports that altruistic or mercy killings 
are rare especially in homicide-suicide.  
The gang-like circumstance was also rare; only seven incidents were coded for having 
some gang-like activity. This supports the assumption that gang-like activity usually 
predominates homicide only incidents rather than homicide-suicide.4 Our results were consistent 
with other studies involving homicide-suicide incidents in that intimate partner violence was the 
most identified circumstance, occurring in 72.1% of the incidents.  
One study explains that when the male is the suspect in homicide-suicide, and there is 
intimate partner violence, the male is not able to “accept the actual or suspected termination of 
an intimate relationship nor is he able to cope with the rejection by his female partner” or the 
male does not want to leave his intimate partner “defenseless and unprotected to face the world 
alone.”7 These could be potential reasons that intimate partner violence in homicide-suicide 
occurs predominantly with males as the suspects. 
 When looking at the number of circumstances per incident, three circumstances per 
incident was most often seen (N=537, 28.4%) while two circumstances per incident (N=448, 
23.7%) and four circumstances per incident (N=384, 20.3%) followed. In the regression analysis, 
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more circumstances had a significant relationship with a two victim incident compared to a three 
victim or mass fatality incident. Even though there was no significant association with the 
number of circumstances to the number of victims per incident using linear regression analysis 
(=0.008, Pr>T=0.55), there were more circumstances with significant associations to a single 
homicide followed by suicide than a multiple homicide followed by suicide. These 
circumstances, however, were significant due to the specific type of circumstance rather than the 
quantity of circumstance. 
 In single homicide followed by suicide (two victims per incident), physical health 
problem and the relational circumstance had decreased odds of a two victim homicide-suicide 
incident, OR=0.42 and OR=0.22 respectively. Family violence, however, significantly increased 
the odds of a two victim incident by 15.79 (Pr>ChiSq<.0001). The odds of three victims per 
incident or mass fatalities when family violence was present were substantially smaller 
(OR=0.12 and OR=0.04 respectively). As the family violence circumstance decreased in odds as 
victim number increased, the relational circumstance did the opposite. The odds of a two victim 
incident occurring with a relational circumstance present decreased while the odds of a three 
victim incident and mass fatality occurring with a relational circumstance present significantly 
increased as the victim number increased (OR= 2.64 and OR=7.39 respectively). These findings 
support that the family violence and relational circumstance are critical to identify in prevention 
efforts as these have a profound relationship with the victim number in a homicide-suicide 
incident. 
 The number of victims in a homicide-suicide case were typically low, consisting of a one 
victim to one suspect ratio for 87.0% of the incidents. Mass fatalities only occurred in 4.1% of 
the incidents. This finding supports that mass fatality events are a rare phenomenon.18 Most of 
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these mass fatalities occurred in an environment where the victims and suspect had some kind of 
relationship, for example: 
 
“B was a 37 year old male unspecified race. V1 was a 27 year old female 
unspecified race. V2 was a 20 year old female unspecified race. V3 was a 10 year 
old male unspecified race. V4 was a 9 year old female unspecified race.   B was the 
estranged husband of V1 and the father of V3 and V4. V2 was a friend of V1. All 
V's were shot by B in V1's home, and then B shot himself. Earlier in the day B lost 
a custody battle with V1. No further information available.” 
 
Narratives of other mass fatalities do not explicitly mention if there was a relationship between 
victims and suspect. 
 
“S/V eighteen year old male came to a local mall, armed with a shotgun and 
handgun, began shooting unarmed individuals at this location both outside and 
inside the mall.  This S/V died of multiple gunshot wounds when he was confronted 
at the mall by several police officers and shot several times.  The following five 
people were fatally shot by the S/V:  All manners of death for these V's were 
homicide,  thirty-four year old female, fifteen year old female, twenty-four year old 
male, twenty-nine year old female and a fifty-two year old male.  An unknown 
number of persons were also nonfatally shot.  No other circumstances are known.” 
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Very rarely do mass fatalities occur in a random act of violence. Our results from the 
logistic regression modeling identified that if there is a relationship between victims and suspect, 
there was a 7.39 greater odds for a mass fatality to occur (Pr>ChiSq=0.0002). These odds were 
greater than in a three victim homicide-suicide (OR=2.64, Pr>ChiSq=0.002) and in a two victim 
homicide-suicide (OR=0.22, Pr>ChiSq<.0001). The last narrative was an incident that may be 
seen more frequently in the media, rather than the first one, which is more representative of mass 
fatality in the U.S. The suspects of mass fatality are known to “engage in profound self-loathing 
whereby they feel guilty and ashamed about their inadequacies and weaknesses, including their 
uncontrolled anger and violent tendencies.”32 This disproves the inaccurate sensationalism of 
mass fatality in the media as random acts of violence. 
Limitations 
The lack of completeness of the narratives is a limitation. A great challenge with any 
homicide-suicide incident is the inability to discuss the circumstances with the victims and 
suspects. This is a limitation of the NVDRS narratives, further supporting the need of more 
detailed information to be collected by death scene investigators in order to provide the most 
complete narrative for surveillance, research, and prevention purposes. 
 Several other limitations exist in this study. The NVDRS only provides data from a select 
number of states.4 In this study, only seventeen are represented and, therefore, the study is not 
nationally generalizable. Additionally, the availability, completeness, and timeliness of the data 
is all dependent on the cooperation of data providers and death scene investigators, including 
health departments, vital statistics, coroner/medical examiners, and law enforcement. 4 
Abstractors are limited by the quality of the reports provided. A notable example of this is many 
narratives did not include demographic information. Another limitation is inconsistencies 
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between abstractor coding and experience.4 This is addressed by CDC in providing these 
abstractors with training. Toxicology reporting and data collection is inconsistent among all 
states and is also not completed for all victims.4 The manner of death of a victim can be 
classified differently by different abstractors, producing an inconsistency in case data.4 Medical 
and mental health records are difficult to access and, therefore, may not be included fully in the 
NVDRS reporting.4 Protective data or circumstances that reduce the risk of violent death is 
limited in the NVDRS as most coroner or medical examiner reports and law enforcement reports 
only provide circumstantial information associated with the immediately precipitating factors.4 
Conclusion 
 Many of our findings are consistent with other studies on homicide-suicide specifically in 
regard to demographic information and method of injury. The number of circumstances per 
incident did not have a significant relationship to the number of victims per incident; however, 
specific types of circumstances such as family violence and having a relationship between victim 
and suspect did prove to be significantly related to the number of victims per incident. As these 
homicide-suicide incidents do occur rarely, it is important to understand mass fatality in 
homicide-suicide incidents as an event that is not typically consistent with random acts of 
violence, even though it is overstated in media attention.  
The NVDRS is noted to be “one of the richest and most extensive databases” of 
homicide-suicide to date.22 By expanding the NVDRS to every state, making it a fully national 
system, findings can be generalized to the entire U.S., describing and tracking the urgent public 
health problem posed by homicide-suicide.20,33,34 As discrepancies were found in the medical 
examiner/coroner and law enforcement narratives, a more standardized approach to collecting 
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the death information at the scene could eliminate confusion and be helpful when coding the 
information.33 
These findings could be further evaluated by fatality review teams at the state and local 
level. A fatality review team is a “multidisciplinary group of representatives from different 
sectors who regularly convene to systematically discuss cases” of violent death.35 Child fatality 
review teams are established models that can potentially be adapted to facilitate a coordinated, 
systems-level response to the problem of fatal injury.35 This could be reshaped for the purpose of 
evaluating homicide-suicide incidents and to specifically tailor prevention efforts and policy 
recommendations in this population. 
There are overlapping circumstantial similarities between homicide-suicide and suicide 
only and homicide only; however, the results from this study indicate that there are enough 
distinctions that prevention efforts should be programmed differently. Unlike suicide only and 
homicide only, homicide-suicide incidents follow a more consistent pattern in regard to victim 
demographics, suspect demographics, method of injury, and circumstances. These patterns of 
female victims, male suspects, predominant firearm use, and relationships between victim and 
suspect are recognizable and should be targeted for specific prevention efforts. If this pattern is 
identified, intervention can be targeted at points of engagement with potential victims, including 
the court system, school system, the criminal justice system, and the hospital or primary care 
system.10 Numbers do matter in homicide-suicide incident and warrants further research to better 
prepare, prevent, and respond to homicide-suicide incidents in the U.S. 
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APPENDIX 
 
Table 1. Age, sex, and race of homicide-suicide victims and suspects between 2003-2012. 
  Victim 
N (%) 
Suspect 
N (%) 
Age years 
   <1 year 
   1-4 years 
   5-9 years 
   10-14 years 
   15-17 years 
   18-24 years 
   25-34 years 
   35-44 years 
   45-54 years 
   55-59 years 
   >60 years 
   Missing 
  
0 (0) 
90 (3.9) 
102 (4.4) 
75 (3.2) 
57 (2.5) 
279 (12.1) 
418 (18.1) 
464 (20.1) 
338 (14.6) 
133 (5.7) 
352 (15.2) 
6 (--) 
  
0 (0) 
0 (0) 
0 (0) 
1 (0) 
10 (0.5) 
181 (9.5) 
382 (20.0) 
 453 (23.8) 
413 (21.7) 
114 (6.0) 
341 (17.9) 
12 (--) 
Sex 
   Male 
   Female 
   Unknown 
   Missing 
  
674 (29.1) 
1640 (70.9) 
0 (0.0) 
0 (0.0) 
  
1767 (92.7) 
138 (7.2) 
1 (0.0) 
1 (0.) 
Race 
   White 
   Black 
   Asian 
   Native Hawaiian/Pacific Islander 
   American Indian/Alaska Native 
   Unspecified 
   Unknown 
  
1672 (72.3) 
433 (18.7) 
26 (1.1) 
50 (2.2) 
16 (0.7) 
111 (4.8) 
6 (0.3) 
  
1313 (68.9) 
430 (22.5) 
20 (1.0) 
41 (2.1) 
12 (0.6) 
75 (3.9) 
16 (0.8) 
TOTAL 2314 (100) 1907 (100) 
 
 
Table 2. Victim to suspect sex per homicide-suicide victim between 2003-2012. 
  
  
Victim Sex 
Suspect Sex 
Male Female 
Male 546 (23.9%) 108 (4.7%) 
Female 1568 (68.7%) 58 (2.5%) 
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Table 3. Victim to suspect race per homicide-suicide victim between 2003-2012. 
 
 
 
 
Table 3b. Victim to suspect race (same vs. different) per homicide-suicide victim between 
2003-2012. 
  
Victim Race 
Suspect Race 
Same Different 
White 1488 (89.9%) 168 (10.1%) 
Black/African American 388 (91.5%) 36 (8.5%) 
Asian 13(50%) 13 (50%) 
Native Hawaiian/Pacific 
Islander 
37 (74%) 13 (26%) 
American Indian/Alaska 
Native 
8 (53.3%) 7 (46.7%) 
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Table 4. Characteristics of homicide-suicide incidents between 2003- 2012. 
 Incident 
N % 
Method of Injury*1 
   Fire/Burns 
   Firearm 
   Poisoning 
   Sharp instrument 
   Hanging/strangulation/suffocation    
   Blunt instrument 
   Motor vehicle 
   Other 
 
51 
1679 
63 
157 
121 
89 
32 
49 
 
2.7 
88.6 
3.3 
8.3 
6.4 
4.7 
1.7 
2.6 
Circumstances* 
   Criminal problem 
   Gang-like 
   Drug/alcohol related 
   Intimate partner violence 
   Family violence 
   Disclosed intent 
   Suicide note 
   Mental health problem 
   Physical health problem 
   Job/money problem 
   Altruistic/mercy killing 
   Relational 
 
460 
7 
452 
1366 
337 
398 
346 
470 
267 
266 
51 
1748 
 
24.3 
0.4 
23.9 
72.1 
19.1 
21.0 
18.3 
24.8 
14.1 
14.1 
2.7 
92.3 
Number of Circumstances 
   0 
   1 
   2 
   3 
   4 
   5 
   6 
   7 
   8 
   9 
   Missing 
 
56 
110 
448 
537 
384 
205 
105 
34 
13 
2 
10 
 
3.0 
5.8 
23.7 
28.4 
20.3 
10.8 
5.5 
1.8 
0.7 
0.1 
-- 
Number of Total Victims per Incident 
   2 
   3 
   4 
   5 
   6 
   7 
   8 
   33 
 
1656 
171 
54 
14 
5 
1 
2 
1 
 
87.0 
9.0 
2.8 
0.7 
0.3 
0.1 
0.1 
0.1 
* Percent will not total to 100% as more than one, method of injury or circumstance, can occur in 
an incident. 
*Number of total victims per incident including the suspect. 
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Table 5. Weapon type when two weapons were used in homicide-suicide incidents between 
2003-2012. 
 
 
 
 
 
 
Table 6. State of injury of homicide-suicide incidents between 2003-2012. 
 N (%) Rate per 100,000 
Injury State 
   Alaska 
   Colorado 
   Georgia 
   Kentucky 
   Maryland 
   Massachusetts 
   New Jersey 
   New Mexico 
   North Carolina 
   Ohio 
   Oklahoma 
   Oregon 
   Rhode Island 
   South Carolina 
   Utah 
   Virginia 
   Wisconsin 
 
25 (1.3) 
125 (6.6) 
255 (13.4) 
89 (4.7) 
104 (5.5) 
80 (4.2) 
121 (6.3) 
42 (2.2) 
248 (13.0) 
50 (2.6) 
129 (6.8) 
93 (4.9) 
8 (0.4) 
146 (7.7) 
65 (3.4) 
242 (12.7) 
80 (4.2) 
 
0.35 
0.25 
0.26 
0.21 
0.18 
0.12 
0.14 
0.20 
0.26 
0.04 
0.34 
0.24 
0.08 
0.32 
0.24 
0.30 
0.14 
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Table 6b. State of injury of homicide-suicide incidents, homicide only incidents, and suicide 
only incidents between 2003-2012. 
State Homicide-Suicide 
rate per 100,000 
Homicide rate per 
100,000 
Suicide rate per 
100,000 
Alaska 0.35 5.7 21.5 
Colorado 0.25 3.9 17.4 
Georgia 0.26 7.2 11.1 
Kentucky 0.21 5.0 14.5 
Maryland 0.18 8.9 9.1 
Massachusetts 0.12 2.7 7.9 
New Jersey 0.14 4.6 7.1 
New Mexico 0.2 7.7 19.4 
North Carolina 0.26 6.6 12.2 
Ohio 0.04 5.2 11.6 
Oklahoma 0.34 6.5 15.6 
Oregon 0.24 2.8 16.5 
Rhode Island 0.08 2.7 9.3 
South Carolina 0.32 7.9 12.7 
Utah 0.24 2.1 15.9 
Virginia 0.3 5.1 11.9 
Wisconsin 0.14 3.2 12.6 
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Map 1. Homicide-suicide rates, in NVDRS States 2003-2012.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Homicide-Suicide Rates Per 100,000
0.04 - 0.08
0.09 - 0.14
0.15 - 0.21
0.22 - 0.26
0.27 - 0.35
No Data Available
Homicide-Suicide Rates, In National Violent Death Reporting System States 2003-2012
Source: National Violent Death Reporting System and the US Census Bureau
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Map 2. Homicide Rates, in NVDRS states 2003-2012. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Homicide Rates Per 100,000
2.10 - 2.80
2.81 - 3.90
3.91 - 5.70
5.71 - 7.20
7.21 - 8.90
No Data Available
Homicide Rates, In National Violent Death Reporting System States 2003-2012
Source: National Violent Death Reporting System and the US Census Bureau
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Map 3. Suicide Rates, in NVDRS States 2003-2012. 
 
 
Table 7. Bivariate analysis of circumstances by number of victims per incident (linear 
regression). 
 
Variable 
 
 
 
Pr>t 
   Criminal problem 
   Gang-like 
   Drug/alcohol use 
   Intimate partner violence* 
   Family violence* 
   Disclosed intent 
   Suicide note 
   Mental health problem 
   Physical health problem* 
   Job/money problem 
   Altruistic/mercy killing 
   Relational* 
   Number of circumstances 
0.02 
0.08 
-0.05 
-0.11 
0.55 
-0.05 
-0.02 
0.08 
-0.17 
0.07 
-0.21 
-0.26 
0.008 
0.63 
0.81 
0.28 
0.02 
<0.0001 
0.32 
0.67 
0.11 
0.01 
0.25 
0.11 
0.0008 
0.55 
*Indicates statistical significance. 
Suicide Rates Per 100,000
7.10 - 9.30
9.31 - 11.90
11.91 - 12.70
12.71 - 17.40
17.41 - 21.50
No Data Available
Suicide Rates, In National Violent Death Reporting System States 2003-2012
Source: National Violent Death Reporting System and the US Census Bureau
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Table 8. Bivariate analysis of circumstances by number of victims per incident (logistic 
regression). 
Variable OR 95% CI Pr>ChiSq 
   Criminal problem 
   Gang-like 
   Drug/alcohol use 
   Intimate partner violence* 
   Family violence* 
   Disclosed intent 
   Suicide note 
   Mental health problem 
   Physical health problem* 
   Job/money problem* 
   Relational 
   Number of circumstances* 
0.80 
0.42 
1.19 
1.43 
0.09 
1.20 
1.05 
0.89 
2.63 
0.63 
1.28 
0.90 
0.56, 1.09 
0.08, 2.25 
0.86, 1.65 
1.08, 1.90 
0.06, 0.12 
0.85, 1.70 
0.74, 1.50 
0.65, 1.20 
1.55, 4.46 
0.45, 0.89 
0.80, 2.04 
0.83, 0.97 
0.15 
0.31 
0.29 
0.01 
<.0001 
0.29 
0.77 
0.43 
0.0003 
0.01 
0.30 
0.01 
*Indicates statistical significance. 
 
 
Table 9. Results of final linear regression model of number of circumstances, suspect 
demographics, and types of circumstances on number of victims per incident. 
 
Variable 
 
 
 
Pr>t 
Number of circumstances 0.008 0.55 
Suspect Demographics 
Age 15-29* 
Unknown sex* 
Other race* 
 
0.16 
0.43 
0.52 
 
0.003 
0.02 
<.0001 
Circumstances 
Family violence* 
Physical health problem* 
Relational* 
 
0.58 
-0.14 
-0.38 
 
<.0001 
0.03 
<.0001 
*Indicates statistical significance. 
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Table 10. Results of final logistic regression model of types of circumstances on number of 
victims per incident. 
 Variable OR 95% CI Pr>ChiS
q 
 
 
Two victims per 
incident 
Gang-like* 
Intimate partner violence* 
Family violence* 
Physical health problem* 
Job/money problem* 
Relational 
6.83 
1.67 
15.79 
0.42 
1.53 
0.22 
1.01, 46.28 
1.14, 2.45 
11.09, 22.48 
0.23, 0.75 
1.01, 2.32 
0.12, 0.40 
0.05 
0.01 
<.0001 
0.003 
0.04 
<.0001 
Three victims per 
incident 
Gang-like* 
Family violence* 
Relational* 
0.15 
0.12 
2.64 
0.02, 0.95 
0.09, 0.18 
1.42, 4.92 
0.04 
<.0001 
0.002 
Four or more 
victims per incident 
(mass fatality) 
Intimate partner violence* 
Family violence* 
Relational* 
0.51 
0.04 
7.39 
0.29, 0.91 
0.02, 0.08 
2.54, 21.49 
0.02 
<0.0001 
0.0002 
*Indicates statistical significance. 
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Coding Schema 
Themes Definition 
Incident year The year in which the incident took place 
Victim number The number of victims including the suspect in one 
incident 
Demographics 
 
Sex 
 
 
Age 
Race 
 
 
Categorized by male, female, or both by victim and 
suspect; both indicated when at least one male and one 
female are victims 
Categorized in groups by victim and suspect 
Categorized in groups by victim and suspect 
Methods of Injury1 
 
Fire/burns 
 
 
 
 
Firearm 
 
Poisoning 
 
 
Sharp instrument 
 
 
Hanging/strangulation/suffocation 
 
 
Blunt instrument 
 
Motor vehicle 
 
Other  
 
 
Inhalation of smoke or the direct effects of fire or 
chemical burns; Indicated if fire supplements carbon 
monoxide poisoning which would be coded for under 
poisoning/overdose as well 
 
Method that uses a powder charge to fire a projectile 
 
Street drug, alcohol, pharmaceutical, carbon monoxide, 
gas, rat poison, or insecticide 
 
Knife, razor, machete, or pointed instrument (e.g., chisel 
or broken glass) 
 
Hanging by the neck, manual strangulation, or plastic 
bag over head; includes drowning 
 
Club, bat, rock, or brick 
 
Car, bus, motorcycle, or other transport vehicle 
 
Drowning, falls including pushing or jumping, 
intentional neglect, any other method other than those 
already listed 
Circumstances 
 
Criminal problem 
 
 
 
 
 
 
 
Victim(s) and/or suspect have known criminal history 
including previous arrests, convictions, etc.; there is 
crime in progress when incident takes place including 
robbery, drug deal, sexual assault, etc.; suspect 
attempted to harm other victim(s) in process yet they 
were not fatally injured; suspect harmed other victim(s) 
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Gang-like incident 
 
 
 
Drug/alcohol related 
 
 
 
 
History of drug use/possession 
 
 
 
 
Intimate partner violence 
 
 
 
 
 
 
 
Family violence 
 
 
 
 
Disclosed intent 
 
 
 
 
 
 
 
Suicide note 
 
 
 
Mental health problem 
 
in the process that died in another state; victim(s) and/or 
suspect in contempt of court; victim(s) and/or suspect 
has either filed or had been served a protective order 
from the other 
 
Any mention of victim(s) and/or suspect being involved 
in gang-related activity for the incident specifically 
 
 
Includes a positive toxicology mentioned in narrative; 
drugs/alcohol were involved during the day of the 
incident; drugs/alcohol or paraphernalia found on the 
scene of the incident 
 
Includes a history of drug/alcohol use mentioned in 
narrative; previous criminal charges related to 
possession; victim(s) and/or suspect known to possess 
or sell drugs 
 
Victim(s) and suspect are romantically involved 
including spouse, current and previous romantic 
relationship; history of domestic violence including 
protective orders and other related criminal history; 
known marital problems; an argument between the 
romantically involved partners occurs before the 
incident 
 
Parent(s) is/are victim and child is suspect; child(ren) 
is/are victim and parent is suspect; siblings are victim 
and suspect; victim and suspect are relatives of some 
kind including step or half relations 
 
Suspect discloses intent to another person via any form 
of communication before incident takes place, including 
phone calls, text messages, social media posts, face-to-
face contact, etc.; suspect calls law enforcement before 
and/or after the homicide but before the suicide; suspect 
had been heard previous to this event threatening 
homicide or suicide 
 
Victim(s) and/or suspect leaves note(s) or note(s) is/are 
found at the scene of incident or in residence or other 
form of personal property after the incident 
 
Victim(s) and/or suspect have any mental health 
diagnoses and/or if people questioned mention that there 
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Physical health problem 
 
 
 
 
 
Job/money problem 
 
 
 
 
 
Altruistic/mercy killing 
 
 
 
 
 
Relational  
was suspicion or reason to believe victim(s) and/or 
suspect had mental illness; medications prescribed to 
related mental health problem found on scene or in 
home; appointments or correspondence with 
psychiatrists, psychologists, counselors, etc. including 
previous hospitalizations; any previous mention of 
suicide including suicide ideation, discussion of suicide 
or previous suicide attempts 
 
Victim(s) and/or suspect had previous or current 
physical health problems (including surgery, recent 
doctor’s visits, chronic pain, etc.); medications 
prescribed to related physical health problem found on 
scene or in home 
 
Victim(s) and/or suspect have financial problems or 
instability; recent job problem, lost job, and/or 
unemployment seemed to be factor in incident; recent 
eviction or kicked out of home; incident occurred 
between coworkers or previous coworkers 
 
Victim(s) and suspect had previous agreement to engage 
in homicide-suicide especially for physical health 
problems, financial problems, criminal problems, etc.; 
intention of homicide was to remove from suffering that 
that the suspect is expressing mercy to the victim 
 
Victim(s) and suspect knew each other including family, 
friends, neighbors, roommates, coworkers, classmates, 
acquaintances, etc. 
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